In previous papers [1, 2] , we reported a new method of peptide amide synthesis using Dha [3] as protecting group for the amide function and vehicle for the attachment of the growing peptide chain to the support in solid-phase peptide synthesis [4] : Pept idyl-Dha assembled on the solid support was easily cleaved at the N-a C bond of Dha under mildly acidic conditions to give the peptide amide ( Fig. 1 ).
CH2 PEPTIDE-CO-NH-<Ü-CO-ro-1 eq. H20 w
HCl/AcOH CH3 PEPTIDE -CO-NH2 + C-CO-resin A Fig. 1 . Solid-phase synthesis of peptide amides via dehydroalanine. Now, this novel approach has been employed successfully for the incorporation of the amide group of Asn and Gin in emZo-positions using Boc-Y(Dha-NHMe)-OH (1) (la, X-Asp; lb, X-Glu). This paper describes the preparation and * Visiting Scientist from Fukuoka Women's University, Fukuoka, Japan. properties of 1 and the solid-phase synthesis of model peptides with Asn or Gin using 1. The route to the synthesis of 1 is outlined in Fig. 2 . Boc-L-MCys-NHMe (2) (m.p. 85-86 °C; R/A 0.74 [5] ; CHN) was prepared by coupling Boc-L-MCys-OH (m.p. 87-89 °C) [6] and methylamine using the N-hydroxysuccinimide ester (yield, 88%). Removal of the Boc-group of 2 with 2 N HCl in ethyl acetate and coupling with Boc-L-Asp-OBzl [7] or Boc-L-Glu-OBzl [8] afforded Boc-Ir-Asp(L-MCys-NHMe)-OBzl (3a) (71 %; m.p. 92-94 °C; R/A 0.71; CHN). Compounds 3 were treated with hydrogen peroxide in glacial acetic acid to give the sulfones, which, without further purification, were converted to 1 by treatment with NaOH. The products contaminated by a few minor components were purified by partition chromatography on a silica gel column using a solvent system consisting of chloroform-methanol-acetic acid Treatment of 1 a or 1 b with IN HCl in glacial acetic acid in the presence of one equivalent of water at 55 °C [9] cleaved the peptides at the N~aC bond of Dha and removed the Boc-group to give Asn and/or Gin (Fig. 3) . Quantitative studies using the amino acid analyzer showed that the conversion of 1 a to Asn and I b to Gin was complete within 30 and 50 min, respectively (Fig. 4) .
Using the Dha-derivatives, la and lb, the model peptides, H-L-Leu-L-Asn-Gly-NH2 (4 a) and H-L-Leu-L-Gln-Gly-NH2 (4b), were synthesized via the solid-phase method. Following the attachment of Boc-Gly-Dha-OH [1] to the chloromethylated styrene-divinylbenzene copolymer, two successive cycles of solid-phase synthesis with la or lb and Boc-L-Leu-OH were carried out under the following reaction conditions: (1) CH2Cl2 wash (1.5 min X 4); (2) deprotection with 25% trifluoroacetic acid in CH2CI2 (1.5 min xl, 30minxl); (3) CH2CI2 wash (1.5 minx 5); (4) neutralization with 10% triethylamine in CH2CI2 (1.5 min xl, 10 min x 1); (5) addition of Boc-amino acid (4-fold excess) in CH2CI2; (6) coupling with N,N'-dicyclohexylcarbodiimide (4-fold excess, 2.5 h); (7) CH2Cl2 wash (1.5 minx 4); (8) EtOH wash (1.5 minx 3). Treatment of the resulting Boc-L-Leu-L-Asp(Dha-NHMe)-Gly-Dha-resin (5 a) or Boc-L-Leu-L-Glu(Dha-NHMe)-Gly-resin (5 b) with 1 N HCl in glacial acetic acid in the presence of two equivalents of water (55 °C; 90 min) afforded the desired tripeptides with the simultaneous incorporation of the amide functions at the carboxyl-terminal residues and the w-carboxyl groups of Asp and Glu and the removal of the Bocgroup (Fig. 5) . After purification by partition chromatography on silica gel using the solvent system n-butanol-acetic acid-water (4:1:1, v/v), the products were shown to be homogeneous on thinlayer chromatography: 4a (68%; i?/B 0.31: RfC 0.63); 4b (49%; Rf B 0.33; Rf C 0.68). The identities of the products were established by amino acid analysis of the acid hydrolysates and the amino peptidase M digests [10] as shown in Table I .
